Chart S1. Structures of polymers.
Synthesis of polymer PVP-Bn

Procedure:
Poly(4-vinylpyridine) (MW 60,000) and benzyl bromide were purchased from Sigma and used as received.
To a 10 mL round bottom flask containing a magnetic stir bar were added poly(4-vinylpyridine) (0.100g, .00167 mmols) and benzyl bromide (113 µL, 0.953 mmols). Then methanol (4 mL) was added to dissolve the reagents. The mixture refluxed and stirred for 6 hours. After cooling the solvent was evaporated using a rotary evaporator, then left in a vacuum dessicator to dry overnight.
Product isolated was 0.256 g (95% yield). 1 H-NMR showed 96% alkylation of the polymer. Figure S1 . 1 H-NMR spectrum (500 MHz) of PVP-BA in deuterated methanol.
Calculating % alkylation. The broad signals in the NMR spectrum are classified as aliphatic (2.1 ppm), benzyl (5.8 ppm), or aromatic (7.3 to 8.9 ppm). Assuming 100% theoretical alkylation of pyridine groups, the ratio of aliphatic to benzyl groups should be 3 : 2. Based on integration of the peaks, the actual value is 3 : 1.65. The alkylation efficiency is therefore 1.65/2, or 82% alkylation.
Based on repeated syntheses, the alkylation is typically 80 to 90% for PVP-BA.
Titrations to Measure pH Response of PVP-BA
Procedure.
Poly(4-Vinylpyridine) Boronic Acid (.025 g, .00041 mmols) was added to a beaker (50 mL) containing methanol (5mL). PVPBA was allowed to stir until it completely dissolved in the methanol (5-10 mins).
Then water (5 mL) was added to this same beaker. An electrode from a pH meter was then submerged into the solution that was previously prepared. Hydrochloric acid (1 M) was added to this solution (.25 -.5mL) until the pH dropped to approximately 2.0. While stirring the solution with a small magnetic stir bar small aliquots (15µL) of NaOH (.5M) were titrated into this solution. After each titration the solution was allowed to stir until the pH meter gave an accurate reading. This was repeated until the polymer precipitated out of solution. Titrations were carried out with the polymer alone, and in the presence of 20 mM fructose or glucose. Experiments were performed in triplicate. 
Micropipettes embedded with PVP-BA
To visualize the polymer in the tip of a quartz pipet, a micropipette was used. The large-diameter tip (25 microns) was produced using a two-line pulling protocol: shows deep purple color concentrated at the tip of the micropipette. While some polymer has appeared to diffuse away from the tip, the polymer is mainly confined to a region of roughly 10 microns in thickness at the opening. Ionic strength and pH effects on current rectification.
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A typical setup was used to measure ion current through the nanopipette, as described in experimental section of the manuscript. For all experiments, including pH and ionic strength studies, the nanopipette was filled with the buffer solution described (pH 7, 10 mM phosphate, 100 mM KCl). To measure pHdependence in buffered solutions, nanopipettes were immersed in a bath consisting of phosphate/citrate buffer of pH 3, 4, 5, 6, 7, or 8 (10 mM) and 100 mM KCl. For the pH titration, the nanopipette was immersed in 50 mL water containing KCl (100 mM), in which the pH had been adjusted to pH 3 with HCl. The pH was monitored throughout the experiment with a freshly-calibrated digital pH meter (Mettler-Toledo). Current-voltage curves were obtained periodically after titrating with NaOH and allowing 2-3 minutes for equilibration. For ionic strength studies, a nanopipette was immersed in solutions containing 10 mM phosphate buffer (0.1 M) and KCl (0.01; 0.1; or 1.0 M). The same nanopipette was then modified with PVP-BA and analyzed in the same solutions. 
